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TITLE: 

Crash-Worthy Vehicle Control Pedal 

Field of the Invention 
5 The present invention relates to a pedal arrangement for a vehicle, 
comprising a pedal arm being pivotally arranged in a pedal bracket structure 
which defines a pivot axis for said pedal arm and which is adapted to be 
fixedly mounted in said vehicle, and a stop element mounted on said pedal 
arm so that it faces the rear direction of said vehicle. 

10 

The invention ,also relates to a vehicle comprising a structural beam structure 
extending generally transverse in the vehicle and serving as a support for 
components in the vehicle, a pedal arrangement comprising a pedal arm 
being pivotally arranged in a pedal bracket structure which defines a pivot 
15 axis for said pedal arm and which is adapted to be fixedly mounted in said 
vehicle, and a stop element mounted on said pedal arm so that it faces the 
rear direction of said vehicle. 

Background of the Invention 
20 In a vehicle, for example a car, a set of pedals is used in order to allow a 
driver to operate the vehicle. Said set of pedals normally consists of a brake 
pedal, a clutch pedal and an accelerator pedal or, in the case of vehicles 
having an automatic transmission, a brake pedal and an accelerator pedal. 

25 A brake pedal of conventional type comprises a pivotally arranged brake 
pedal arm with a pedal plate which can be actuated by the driver by pressing 
with a foot. Furthermore, the brake pedal arm is normally connected to a 
brake booster, via a pushrod which extends through an opening in a firewall 
of the vehicle in question. By pressing the brake pedal, the brake booster is 

30 actuated so as to facilitate braking of the vehicle. 
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It is previously known that a pedal arrangement such as a brake pedal 
arrangement which is connected to a brake booster implies a serious risk for 
the driver in the event of a frontal collision. More precisely, an impact force 
acting on the front portion of the vehicle during a frontal collision will be 
5 transferred to the brake booster and further, via the pushrod, to the brake 
pedal arm. As a result, the brake pedal arm will be forced in a manner so that 
it pivots in a direction towards the driver's feet. This may result in serious 
injury to the driver's feet or legs when the brake pedal plate comes into 
contact with the feet. The risk for injury is particular high as regards brake 
10 pedals, since it often can be expected that the driver's right foot is positioned 
on the brake pedal during the collision in order to brake the vehicle. 

In order to solve the above-mentioned problem and reduce the risk for injury 
to the driver's feet in the event of a collision, several types of safety 
15 arrangements have been developed, in order to prevent the brake pedal arm 
• from moving backward in the vehicle. 

The patent document US 6408711 teaches an arrangement in which a brake 
pedal arm is provided with a stopper element. By means of the stopper 

20 element, a pivotal movement of the brake pedal arm can be restricted to an 
initial position before it reaches the driver's feet. This is obtained due to the 
fact that the stopper element cooperates with a stopper bracket which is fixed 
to a brake pedal bracket so as to receive the stopper element. In this 
manner, the pedal arm is prevented from moving backward so as to cause 

25 injuries. 

Furthermore, the patent document US 6089119 teaches a pedal 
arrangement in which a brace, which is arranged in a transversal manner in a 
vehicle, supports a rigid force-transmitting element. Said force-transmitting 
30 element is arranged so as to move the brake pedal arm forwards in the 
vehicle in the event of a frontal impact to the vehicle. 
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Although the above-mentioned known arrangements are adapted so as to 
prevent a brake pedal arm from being forced towards the driver in the event 
of a frontal collision, there is still a demand for further improved pedal 
arrangements, in particular in the form of simple and cost-effective devices 
5 which can easily be integrated in vehicles and which reduce the risk for injury 
to the driver's feet. 

SUMMARY OF THE INVENTION: 

An object of the present invention is consequently to provide an improved 
10 pedal arrangement, in particular for a brake pedal in a vehicle, by means of 
which a high degree of safety for the driver can be obtained. 

In accordance with the invention, this object is accomplished by means of a 
pedal arrangement as mentioned initially, which pedal arrangement is 
15 wherein said stop element is mounted on the pedal arm at a position chosen 
so that, in the event of a collision, said stop element comes into contact with 
an existing beam structure extending generally transversally in said vehicle. 

This object is also accomplished by means of a vehicle as mentioned initially, 
20 which vehicle arrangement is wherein said stop element is mounted on the 
pedal arm at a position in front of said beam structure which is chosen so 
that, in the event of a collision, said stop element comes into contact with 
said beam structure for preventing the brake pedal arm to move backward in 
said vehicle. 

25 

By means of the invention, certain advantages are accomplished. Firstly, it 
can be noted that the invention provides a high degree of safety by 
preventing the pedal arm from reaching the driver's feet in the event of a 
collision, thereby reducing the risk for feet and leg injuries. Furthermore, the 
30 invention is based on the fact that an existing structural beam element can be 
used for limiting a displacement of the pedal arm. 
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Another advantage relates to the fact that the invention constitutes a simple 
and cost-effective solution which also uses an existing beam structure in a 
vehicle in order to provide a reduced risk for injury to the driver's feet. 

5 According to a particular embodiment of the invention, the pedal arm is 
pivotally arranged in a pedal bracket structure which is shaped with a 
weakened section. In this manner, the pivot axis of the pedal arm can be 
moved event further backward in the vehicle during impact. This contributes 
further to the fact that the pedal arm is prevented from reaching the driver's 
• 10 feet. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

In the following, the invention will be described in detail with reference to the 
attached drawings. These drawings are used for illustration only and do not 
1 5 in any way limit the scope of the invention. In the drawings: 

Fig. 1 is a perspective view of a brake pedal arrangement for a vehicle, 
in accordance with the present invention; 


20 Fig. 2A is a simplified, schematic side view of the brake pedal 
arrangement according to the present invention, in a first position 
prior to a frontal collision involving said vehicle; 


Fig. 2B is a view generally corresponding to Fig. 2A but showing the 
25 brake pedal arrangement according to the invention in a second 

position during said frontal collision; and 


30 


Fig. 2C 


is a view corresponding to Figs. 2A and 2B but showing the 
brake pedal arrangement according to the invention in a third 
position during a frontal collision. 


5 


DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT: 
In the following, an embodiment of a pedal arrangement according to the 
present invention will be described in detail. With reference to Fig. 1, there is 
shown a perspective view of a brake pedal arrangement 1, which according 
5 to said embodiment is arranged in a conventional manner in the lower, front 
section of a motor vehicle's passenger compartment. The brake pedal 
arrangement 1 comprises a brake pedal arm 2 which is pivotally arranged 
about a pivot axis 3. Also, the lower part of the brake pedal arm 2 carries a 
pedal plate 4. The pivot axis 3 is defined by means of a tubular part 5 

10 provided in the upper part of the brake pedal arm 2, which tubular part 5 
forms a shaft which is supported in a first pedal bracket 6 and a second pedal 
bracket 7 for allowing the pivotal movement of the brake pedal arm 2. Said 
brackets 6, 7 are arranged on each side of the brake pedal arm 2. In 
particular, the first pedal bracket 6 is provided with a first bracket hole 8 and 

15 the second pedal bracket 7 is provided with a second bracket hole (not 
shown) in which the tubular part 5 is mounted. 

The pedal brackets 6, 7 are mounted in a firewall 9 of the vehicle. In a 
manner which is known per se, the firewall 9 is arranged in the front section 
20 of the vehicle in question, in order to divide the lower part of the passenger 
compartment from the engine compartment. 

The invention will be described with reference to an embodiment comprising 
a brake pedal arrangement 1 which is arranged to be connected to a brake 
25 booster (not shown) in the vehicle, via a pushrod 10. The pushrod 10 is 
fastened in a pivotal manner in a hole 1 1 in the pedal arm 2. In order to 
connect the pushrod 10 to said brake booster, the pushrod 10 extends 
through an opening 12 in the firewall 9 and further to the brake booster. 

30 According to the embodiment, the invention is intended to be used in a 
vehicle having a so-called cross tube 13, which is a rigid, structural beam 
structure which extends between the side sections of the vehicle, more 
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precisely between its so-called A-pillars (not shown). In most of today's cars, 
the A-pillars are normally defined on each side of the vehicle in the area in 
which the left and right front doors of the vehicle are mounted. The cross 
tube 13 consequently extends in a direction which is generally transverse to 
5 the longitudinal direction of the vehicle. 

Due to the fact that the cross tube 13 is rigid, it can be used as a structural 
beam structure which, together with the A-pillar and the remaining parts of 
the vehicle chassis, forms a closed support structure which provides a high 

10 degree of rigidity and stability to the vehicle. Such an arrangement is 
previously known from the patent document US 2002/0093221 A1. Also, the 
cross tube 13 is preferably used as a support for various components related 
to the dashboard and the steering column of the vehicle. For example, a 
steering column may be arranged so that it rests upon the cross tube 13. It 

15 should be noted that the cross tube 13 should be positioned at a relatively 
low height above the floor of the vehicle. In contrast to the arrangement with 
the cross tube 13 shown in Fig. 1, previously known transversal cross tubes 
in today's cars are normally arranged at a relatively high level above the 
vehicle floor. Such a mounting of the cross tube also allows mounting of 

20 dashboard components and a steering column, but in a manner so that for 
example the steering column hangs down from the cross tube, by means of a 
suitable mounting device. 

The present invention relies on the insight that a vehicle chassis structure 
25 including two A-pillars which are mechanically connected by means of the 
low-level cross tube 13 can be made to cooperate with a brake pedal 
arrangement 1 such as that shown in Fig. 1. This will be described in greater 
detail below. 

30 If the cross tube 13 is sufficiently low (i.e. at a suitable height above the 
floor), it may cooperate with the brake pedal in a manner so that the brake 
pedal may be prevented from being forced rearwards in the vehicle and 
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cause injuries to the driver of the vehicle. In order to obtain this purpose, the 
invention comprises a stop element 14, which is constituted by a relatively 
small bracket-like component which is attached to the brake pedal arm 2. 
The stop element 14 consists of an attachment section 14a which is arranged 
5 to be attached to the brake pedal arm 2, and a stopper section 14b which is 
arranged to come into contact with the cross tube 13 in the event that the 
brake pedal arm 2 is forced backward during for example a frontal collision. 

The stop element 14 is arranged at a position at a small distance in front of 
the cross tube 13 (i.e. on the side of the cross tube 13 which faces the front 
portion of the vehicle) and at generally the same height as the cross tube 13. 
Preferably, the stop element 14 is attached at a position along the brake 
pedal arm 2 which corresponds to approximately half its length. However, the 
precise position of the stop element 14 may vary, for example depending on 
the position of the cross tube 13, the position of the pedal brackets 6, 7 and 
the dimensions of the firewall 9. According to the invention, the position 
where the stop element 14 is mounted along the brake pedal arm 2 
corresponds to a position which results in that the stop element 14 can be 
expected to come into contact with the cross tube 13 if the brake pedal arm 2 
were to be pivoted in a direction towards the cross tube 13, for exemple in 
the event of a frontal collision. 

Furthermore, as shown in Fig. 1, the first pedal bracket 6 is shaped with a 
weakened section which is defined by an indentation or recess 15 which is 
25 positioned in the upper portion of the first pedal bracket 6. Preferably, the 
recess 15 is positioned in a portion of the first pedal bracket 6 which is 
located above the pivot axis 3. The second pedal bracket 7 is shaped in a 
similar manner as the first pedal bracket 6, i.e. with a further recess 16 of 
generally the same type as the above-mentioned recess 15 in the first pedal 
30 bracket 6. As will be described in greater detail below, the purpose of the 
recesses 15, 16 is to allow the first and second pedal brackets 6, 7 to be 
slightly deformed and thereby allowing the pivot axis 3 to move backward in 
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the vehicle during certain situations. As a result, the lower part of the pedal 
arm 2 is displaced a certain distance in the forward direction of the vehicle so 
as to be prevented from reaching the feet of the driver. 

5 The invention will now be described in greater detail with reference to Figs. 
2A, 2B and 2C which illustrate a situation involving a frontal collision. Fig. 2A 
is a slightly simplified side view which shows the brake pedal arrangement 1 
according to the invention in a first position at a point of time just before the 
frontal collision, i.e. just before the impact force resulting from the collision 
10 forces the firewall 9 to move backward in the vehicle. Figs. 2B and 2C show 
the brake pedal arrangement 1 in a second and a third position during such a 
collision. 

With reference to Fig. 2A, it can be noted that the brake pedal arrangement 2 
1 5 is arranged so that the pedal plate 4 is positioned just in front of the expected 
position of the feet 17 of the driver. Obviously, it is also possible that the 
driver has positioned the right foot on the brake pedal plate 4. Also, it is 
evident from Fig. 2A that the stop element 14 on the brake pedal arm 2 is 
adapted to the position of the existing cross tube 13 so that it is mounted on 
20 the brake pedal arm 2 a small distance in front of the cross tube 13. Also, the 
stop element 14 is positioned along the brake pedal arm 2 at a position which 
generally corresponds to the height of the cross tube 13 so that it can be 
expected to hit the front side of the cross tube 13 upon impact. 

25 In the event of a frontal collision, it can be expected that the front section of 
the vehicle will be deformed and forced backward, i.e. in a direction towards 
the driver of the vehicle. This means that the firewall 9 will move with 
reference to the position of the two A-pillars (not shown) on each side of the 
vehicle. It has been noted that during a frontal collision of a car of 

30 conventional type, the positions of the A-pillars are normally not affected to a 
very high degree. Due to the fact that the cross tube 13 is mechanically 
coupled to the A-pillars, the cross tube 13 will consequently remain at a 


generally unchanged position when the firewall 9 moves a certain distance 
backward, i.e toward the position of the A-pillars and the cross tube 13. This 
is indicated in Fig. 2B. 

5 Also, during a frontal collision, it can be expected that the impact force acting 
on the front section of the vehicle will be distributed to the brake booster. This 
means that the pushrod 10 which connects the brake booster to the brake 
pedal arm 2 will transfer a relatively high force to the brake pedal arm 2. As a 
result, the brake pedal arm 2 will be urged in a direction towards the feet 17 
10 of the driver. As mentioned initially, this may cause injury to the driver's feet 
17. 

The initial position of the firewall 9 is indicated by means of broken lines in 
Fig. 2B. Following the frontal impact, the firewall 9 will move a certain 

15 distance towards the rear of the vehicle and consequently towards the cross 
tube 13. The direction of intrusion of the firewall 9 is indicated by means of an 
arrow in Fig. 2B. Also, the brake pedal arm 2 will be affected backward by the 
pushrod 10. Eventually, the brake pedal arm 2 will reach a position in which 
the stop element 14 hits the cross tube 13. In Fig. 2B, the brake pedal 

20 arrangement 1 is shown in a position in which the stop element 14 is in 
contact with the front side of the cross tube 13. 

When the stop element 14 comes into contact with the cross tube 13, the 
pedal arm 2 will be prevented from moving further backward, i.e. the pedal 

25 plate 4 is prevented from moving further toward the driver's feet 17. Instead, 
the brake pedal arm 2 will continue to move pivotally about the imaginary 
pivot axis which is defined by the contact point between the stop element 14 
and the cross tube 13. As a result of this pivoting movement, the pedal arm 2 
and the pedal plate 4 will be forced away from the position where it can be 

30 expected that the driver's feet 17 are located. In this manner, the risk for 
injury of the feet can be reduced or even eliminated by means of the 
invention. 
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Preferably, the stop element 14 is arranged in a manner so that it will never 
overload the cross tube. This means that the shape, material and dimensions 
of the stop element 14 are chosen so that when the force acting upon the 
5 cross tube 13 by the stop element 14 exceeds a certain value, the stop 
element 14 will yield and be deformed. The cross tube 13, on the other hand, 
will remain essentially unchanged in such a situation. 

If the impact force during the collision is very high, the firewall 9 will be forced 
even further rearwards in the vehicle, as shown in Fig. 2C. Due to the fact 
that the stop element 14 is in contact with the cross tube 13, the upper part of 
the pedal arm 2 still urges to continue its pivoting movement about the 
contact point between the stop element 14 and the front side of the cross 
tube 13. This is indicated by means of a curved arrow in Fig. 2C. As a result 
of this force acting on the upper part of the pedal arm 2 and its pivot axis 3, 
the recesses 15, 16 in the first and second pedal brackets 6, 7 will eventually 
cause said pedal brackets 6, 7 to be deformed. This means that the recesses 
15, 16 will be "stretched out", thereby allowing the pivot axis 3 to move a 
certain distance further backward in the vehicle. Due to this pivoting, the 
lower part of the pedal arm 2 will move a certain distance further away from 
the position of the driver's feet 17. In other words, the deformations provided 
by the recesses 15, 16 in the first and second pedal brackets 6, 7 constitute a 
further improvement of the invention since it allows the brake pedal to be 
moved even further away from the driver's feet 17. This is also accomplished 
due to the fact that the pivot axis 3 for the pedal arm 2 is located higher than 
the cross tube 13. 

In summary, by means of the invention there is provided an arrangement in 
which the brake pedal arm 2 is prevented from moving further than what is 
30 defined by the position of the cross tube 13, i.e. the cross tube 13 will stop 
the movement of the pedal arm 2 when the stop element 14 hits the front 
side of the cross tube 13. When the firewall 9 moves rearwards in the 
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vehicle, the lower part of the pedal arm 2 will move away from the driver's 
feet. This leads to a high degree of safety as regards the risk for injuries to 
the driver. An even higher degree of safety is provided by means of the 
weakening recesses 15, 16, due to the fact that said recesses 15, 16 will 
5 yield so as to allow the pivoting point 3 to move backward in case the force 
acting on the firewall 9 is very high. 

With reference to Fig. 1, it can be noted that the stop element 14 may be 
constituted by a generally U-shaped or V-shaped stopper section 14b which 

10 is arranged so as to contact the front side of the cross tube 13. The 
dimensions and shape of the stopper section 14b may vary within the scope 
of the invention. For example, the stopper section may alternatively be 
formed as a generally triangular cross-section, or with a rectangular or 
square cross-section. Furthermore, the length of the stopper section 14b is 

15 preferably adapted to the maximum allowed pivotal movement of the brake 
pedal arm 2, and also to the actual position of the cross tube 13 and the 
firewall 9. Also, the stopper section 14b is preferably designed as a 
deformation element which will yield if the force acting on the cross tube 
exceeds a certain value. 

20 

The invention is not limited to the embodiment described, but can be 
modified within the scope of the appended claims. The invention is 
particularly suitable to implement in those vehicles in which there is a cross 
tube positioned at relatively low height, as described above. However, the 
25 principles behind the invention is not limited to such vehicles only, but can be 
used in all vehicles in which a stop element of the above-mentioned type can 
be allowed to come into contact with a fixed element such as a beam or 
another structural element which is generally not moving backward during a 
frontal collision. 

30 

Furthermore, the invention is not limited to being used for brake pedals, but 
can generally be used for all types of pedal arrangements in vehicles in 
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which there is a risk for injuries during collisions. For example, the principles 
of the invention can equally well be used for a clutch pedal. 


